INTRODUCTION
Nurses, especially occupational health nurses (OHNs) should be aware of the potential risks as well as the benefits associated with breastfeeding practices in working women. Breast-feeding is currently promoted by health professionals as a positive and healthful practice, of benefit to both mother and baby. Part of the support which is needed by mothers who are considering breast-feeding is a realistic assessment of the risk to their infants which could occur if breast milk is contaminated through the mother's exposure to environmental pollutants. Potential pollutants of breast milk may be found in air, water, or food. These hazards can be encountered in recreational or home settings and, of particular concern to the OHN, in the workplace. Occupational health nurses and other health professionals should be aware of currently available information in this area so that they can guard the health of the children of workers as well as the workers themselves.
Occupational health nurses are in a particularly favorable position to assist women in making decisions about breast-feeding since they often have long-term contact with women during that period of pregnancy when decisions about breast-feeding are being made. The OHN also has accurate knowledge about specific workplace conditions which must be assessed, along with other potential exposures, before a decision is made. Assessment may reveal the need to limit exposure, modify the mother's environment, or, in extreme cases, to not breast-feed. In order to be of maximum assistance to the mother-to-be, the nurse must be knowledgeable about current information on breast milk pollutants, convey accurate information to the prospective mother about potential risks, and alleviate unrealistic anxieties the mother may have about pollutants. The nurse must be an advocate for the breastfeeding mother and promote decisions based on the welfare of mother and child.
WHY ARE ENVIRONMENTAL POLLUTANTS OF CONCERN TO BREAST-FEEDING MOTHERS?
Environmental pollutants exist in the environments of home, work and recreation. They are found to some extent in every living organism which resides in these environments. A number of authors believe that pollutants represent a considerable threat to human health, a threat which is perhaps greater than that from any other illness causing agent. I" Pollutants are found in air, water, and food, and are taken in by ingestion, inhalation or absorption through skin or mucus membranes. Chemical pollutants most likely to appear in breast milk have high lipid solubility, resistance to physical degradation, wide distribution in the environment, and slow or absent excretion rates.' Because of these properties, many pollutants persist in the environment for years. Being fat-soluble, they do not pass out of the body with water, but instead are stored and can accumulate in fatty tissue. Milk produced in breast tissue, composed largely of fat, is thus a prime route for pollutant transfer from mother to infant. Concentration of these chemicals in fat will usually be about thirty times higher than concentrations in whole milk. ' Because little is known about the effects of pollutants on the breast-fed infant, and still less about the longterm effects of common breast milk pollutants, mothers and health professionals are often unsure about what measures to take when they are considering the option to breast-feed. A number of important questions can be posed from existing knowledge. Does the finding of high concentrations of pollutants in breast tissue indicate that milk produced by that tissue will contain high levels of pollutants? Does the breast-fed infant store pollutants which accumulate over time to unsafe levels? Is there a combined (synergistic) effect of pollutants from multiple environmental sources?
While many questions such as those above are asked, few have been conclusively answered. Current evidence suggests that no immediate, long-term, or cumulative risks are associated with breast milk pollutant exposure, but study of this area is limited and evidence is inconclusive. Infants are exposed to substances from various aspects of their environments, and breast milk mayor may not present any greater risk to infants than exposures from other sources: Overall, pollutants are still important considerations for the breast-feeding woman since lactation provides a direct route for excretion of contaminants that accumulate in the mother's body and may lead to high levels of pollutants in the nursing infant. It is also important to note that the infant may be more susceptible to toxic substances during the nursing period because this is a time of rapid growth and development, and that cumulative effects of multiple exposures may exist.
WHAT IS KNOWN ABOUT POLLUTANTS IN BREAST MILK?
Current knowledge about breast milk pollutants is essential for the OHN who provides support for decisions on breast-feeding which will affect the long-term health of the working mother and her infant. In order to provide this vital information, a review of the literature on pollutants was done. A limited number of substances have been implicated as potentially harmful pollutants of breast milk. These substances include pesticides, polychlorinated biphenyls (PCBs), polybrominated biphenyls (PBBs), mercury and lead.
Pesticides: Within the class of pesticides, dichlorodiphenyl trichloroethane (DDT), heptachlor, dieldrin and chlordane are used primarily in agriculture. The most researched pesticide, DDT, is found in higher concentrations in human milk than in cow's milk.' DDT is a relatively nontoxic compound for adult human beings but at doses of 16 to 286 mg per kilogram of body weight per day is acutely poisonous, producing symptoms ranging from mild tremor and vomiting to seizures and other symptoms of central nervous system stimulation. DDT, along with dieldrin, is carcinogenic in mice.' Heptachlor and chlordane are also on the list of potential carcinogens.
The presence of pesticides in human breast milk has not been shown to be harmful to the infant, although questions about their safety do remain. Savage conducted a study on pesticide levels of nursing mothers in the United States and reported low levels of dieldrin, oxychlordane and heptachlor epoxide in mother's milk, but indicated that a large number of mothers are lactating these contaminants to their infants.' The infant will get a much higher dose of DDT from breast milk than adults get from normal exposure to pesticides. For example, the infant of the mother having 349 ppb (parts per billion) DDT in her milk will get ten times more DDT per day than the highest advisable amount for adults: Although this amount is not dangerous to the-infant, it is not known whether harmful long-term effects may occur.
Polychlorinated Biphenyls: In Kyushu, Japan, in 1968, polychlorinated biphenyls (PCBs) leaked through pin-hole erosions during the processing of rice oil and more than 1000 Japanese who had eaten food cooked with contaminated rice oil became severely ill. Nine newborn infants breast-fed by mothers exposed to PCBs revealed symptoms of enervation, lack of endurance, hypotonia, apathy and a sullen expressionless appearance." 9hildren whose mothers worked w'jth PCBs and who were breast-fed 'stored the chemical for up to 13 years.' Other PCB studies on laboratory animals also show ill effects on the offspring of mothers who received high doses of PCBs. Of additional concern is the fact that PCBs have produced hepatocellular carcinoma in mice and
rats.'
Polybrominated Biphenyls: Polybrominated biphenyls (PBBs) are chemical compounds similar to PCBs. Because of their physical property as a poor conductor of heat and electricity they are used as flame retardent chemicals in the fireproofing of fabrics, carpets and plastics. Human contamination with PBBs occurred in Michigan in 1973 when PBBs accidentally became mixed with commercial feed for livestock and, as a result, meat, milk and eggs became contaminated with PBBs. The error was not detected until a year later, by which time approximately 30,000 nursing mothers had high levels of PBBs in their blood. Babies breast-fed by mothers exposed to PBBs gained normal weight and displayed no abnormal physical or neurological signs although their parents reported more illnesses, especially of the respiratory system." No short-term toxicity to infants by PBBs has been detected but there remains no proof to date of any observable long-term effects of PBBs on breastfed babies."
Mercury: Methyl mercury poisoning leads to severe neurological symptoms and death. The first report of widespread methyl mercury poisoning caused by man-made environmental pollution occurred during the 1950s when levels of mercury from industrial wastes contaminated Minamata Bay in Japan. Many exposed to the pollutant developed cerebral palsy-like symptoms and died. Studies on mothers who had eaten fish from the bay during preg-BREAST-FEEDING WORKER nancy indicated that methyl mercury passed through the placenta from mother to fetus and caused methyl mercury poisoning and congenital birth defects. Since the milk of exposed mothers showed high levels of mercury, congenital cases may also have been affected by the mothers' milk after birth."
Lead: Another substance found in breast milk to which infants are uniquely susceptible is lead. Lead is a heavy metal naturally deposited in the ground and spread through the environment through airborn emissions and motor vehicle exhausts. Exposure to lead during pregnancy has been linked to an increased incidence of still births, miscarriages and neurological damage to the fetus. Studies with fetal hamsters have shown abnormalities of the tails and sacrum when the mother has been given lead. II Others have documented relationships between high lead levels during the first year of life and central nervous system disturbances. In addition, lead encephalopathy was produced in newly born rats that were suckled by a mother receiving lead carbonate in her diet."
Breast-feeding is generally seen as reducing infant lead exposure as the milk of mothers without specific lead exposures, when compared to evaporated, skimmed, concentrated formula, nonfat dry and homogenized milk contains the least amount of lead." Babies breast-fed by mothers who worked with lead containing products or maintained hobbies which exposed them to lead have, however, shown high milk lead levels.
As with all other pollutants, lead is a major concern since infants are more susceptible to effects than adults and little is known about the amount that is transmitted to the infant through the breast milk of exposed mothers.
WHA T CAN THE OHN DO TO SAFEGUARD THE HEALTH OF EMPLOYEES AND THEIR BABIES?
Women who choose to breast-feed their babies should be aware that substances in the mother's bloodstream such as pesticides, chemicals, 36 and heavy metals can pass into their milk supply and may present potential harm to the infant. Mothers must be counseled appropriately so that the health of the mother and the baby is protected. How can health professionals be of help to breast-feeding employees?
1. Develop a work and environmental history and include a record of exposures that may be harmful to the infant. The purpose of a work history is to help health professionals identify whether exposures to pollutants have occurred, and if these exposures could be harmful to breast-feeding mothers and their children. The OHN completes a work history and identifies risk factors for the breastfeeding worker. This record would list all previous employment along with a description of the job and the chemical exposures during the mother's employment. Any knowledge of accidental contamination or potential exposures would also be included in the history. Important exposures could include pollutants found in community water supplies or residual materials in the workplace, after active use of the substance has been discontinued. For example, PCBs have been found to have entered water supplies through accidental spills or improper disposal of wastes, and work surfaces can harbor this same substance for long periods after use has been discontinued.
Exposures from family, home, gardening, outdoor work, and hobbies need to be identified in the work history as well, since these sources may be hazardous alone or in combination with work exposures. Potential exposure through other family members who can transmit substances from worksite to home, especially on clothing should be noted. The OHN would also review the family's diet to understand whether the employee is exposed to pollutants through accidental ingestion. Mothers who eat shellfish or large quantities of sport fish from contaminated waters might have high levels of PCBs in their milk. Because fruits and vegtables have a high pesticide content, it is helpful for the nurse to know if these foods are eaten and if they are first peeled or washed. The value of the work and environmental history is that it assists the OHN in gathering appropriate information about the breast-feeding worker in order to educate and counsel workers about potential risks.
2. Advise mothers to have breast milk tested only under appropriate conditions. A mother who has been exposed to a chemical pollutant in concentrated form, either occupationally or accidentally, or a mother or baby who show signs of chronic illness suggestive of chemical intoxication should have breast milk tested. In these sltuatlons, mothers should consult with their physicians to arrange for laboratory testing since few places are equipped to analyze breast milk and it may take two to six weeks to obtain results. Should testing be advised, a sample of breast milk is obtained two weeks after the beginning of lactation, when the milk is mature, by completely emptying one breast, preferably with the use of an electric breast pump.
It is generally not recommended that nursing mothers have their milk routinely tested. Because of the variations in the levels of a chemical in breast fat, from hour to hour and from day to day, a one-time sample of breast milk is not representative of an average chemical concentration." In addition, the lack of standardized procedures to obtain valid samples, difficulty interpreting results, expense, and maternal anxiety that is often generated from these procedures outweigh the known benefits of testing breast milk." When testing is done and high levels of a chemical are detected, mothers should be discouraged from breast-feeding or advised to limit the duration of their infants' feeding.
3. Show support for the concerns of the breast-feeding mother. The psychological, safety, legal and ethical concerns of breast-feeding workers need to be considered and interpreted to employees by health professionals. Without access to appropriate information a mother may disregard the potential for risk that a pollutant might have on the infant and only consider the benefits of breast-feeding. Working mothers who desire to breast-feed, but cannot, can take alternative measures. For example, human milk banks are being used by mothers who want the nutritional benefits of breast milk but are unable to breast-feed. 4 . Educate all those in the worksite to the potential risks for the breastfeeding woman and her infant. It is the responsibility of health professionals to organize and carry out health programs to enable the worker to remain at the job and be productive." Occupational health nurses would find it difficult to encourage women to remain in contaminated environments and breast-feed. Exposure must be reduced or eliminated whenever possible and the OHN must give the employee information about the sources of contamination and how pollutants are transmitted to infants. The purpose of employee education is to make women aware that chemicals in the environment are transmitted to the infant via breast milk. In addition, mothers might be encouraged to avoid foods that are suspected to contain pesticides, thoroughly wash and peel fruits and vegtables, trim away fat from meats, and avoid eating fish from known contaminated waters.
Nurses should also discourage mothers from crash-dieting since the sudden release of pollutants stored in body fat may enter the breast milk in higher concentrations during dietlnq." The use of pesticides and herbicides in spray form and termite control chemicals may present harm to the infant and should not be used around or by breast-feeding mothers. Dieldrin, a pesticide used to mothproof garments, is absorbed through the skin and, therefore, mothers should be discouraged from wearing clothing treated with chemicals as well as using laundry products containing suspected chemicals.
Educating others about breastfeeding and pollutants in the general and work environments is an active part of the OHN's role whether done with employees, employers, or other health professionals. Programs in preventive health have been stressed by the Forward Plan for Health (1977) (1978) ) and identified in four major areas: health education, child health, nutrition and environmental heatth." A preventive health program on breast-feeding would focus on each of these areas to develop programs and workshops for nurses to increase awareness and knowledge for employers and employees alike.
SUMMARY
Because of the difficulty in knowing what "safe levels" of a chemical for the infant of breast-feeding workers may be, many legal and ethical questions can develop between employer and employee. In addition, information about breast-feeding and pollutants in the work environment and the potential risks that may develop for mother and child is far from complete. Many questions are asked about breast milk pollutants, few have been conclusively answered. Lack of definitive information creates problems for nurses if they want to convey appropriate advice when counseling workers. Further research is needed to provide data from which to evaluate risk and make recommendations to employees and breast-feeding mothers. Based on these findings it may be unwise for health professionals to promote breast-feeding when exposure to a known or suspected hazard is documented.
